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(57) Cette invention concerne un corps flottant relie au 
fond de la mer par au moins une chaine d'ancrage. La 
bouee de soutien (9) d'une colonne montante est 
rattachee de maniere non permanente a ce corps flottant. 
La (ou les) chaine d'ancrage est relive a ce corps flottant 
a rexterieur de la zone de la bouee de soutien (9) de la 
colonne montante pour qu'on puisse detacher cette 
bouee du corps flottant sans que cela influe sur son 
rattachement aux chaines d'ancrage. En liberant ainsi la 
bouee de soutien de la colonne montante tout en laissant 
les chaines d'ancrage en place, il est possible de liberer 
la bouee, pour satisfaire aux exigences de son entretien et 
inspecter la bouee ou la colonne montante, sans que le 
corps flottant parte a la derive. Les forces s'exercant 
entre le corps flottant et ia bouee sont egalement moins 
importantes lorsque les chaines d'ancrage ne sont pas 
reliees a cette bouee de soutien. Cette derniere peut aussi 
etre equipee de lignes de stabilisation (45, 45') munies 
d'une masse de lestage (46, 46') a Tune de leurs 
extremites. 



(57) The invention relates to a vessel which is attached to 
the sea floor by at least one anchor line. A riser support 
buoy (9) is releasably connected to the vessel The 
anchor line or anchor lines are attached to the vessel 
outside the area of the riser support buoy (9) such that the 
buoy can be detached from the vessel independently 
from the attachment of the anchor lines. By releasing the 
riser support buoy while maintaining the anchor lines in 
place, the buoy can be released for maintenance 
purposes, inspection of the buoy body or the riser 
without the vessel going adrift Also are the forces 
between the vessel and the buoy reduced as the anchor 
lines are not attached to the riser supporting buoy. The 
riser supporting buoy may be provided with stabilisation 
lines (45, 45') which on one end comprise a ballast 
weight (46, 46'). 
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ABSTRACT 



The invention relates to a vessel which is attached to the sea floor by at least one anchor 
line. A riser support buoy (9) is releasably connected to the vessel. The anchor line or 
anchor lines are attached to the vessel outside the area of the riser support buoy (9) such 
that the buoy can be detached from the vessel independently from the attachment of the 
anchor lines. By releasing the riser support buoy white maintaining the anchor lines in 
place, the buoy can be released for maintenance purposes, inspection of the buoy body or 
the riser without the vessel going adrift. Also are the forces between the vessel and the 
buoy reduced as the anchor lines are not attached to the riser supporting buoy. The riser 
supporting buoy may be provided with stabilisation lines (45,45') which on one end 
comprise a ballast weight (46,46"). 
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Vessel with a disconnectable riser supporting buoy 

The invention relates to a vessel comprising anchor lines for attaching 
to a sea floor and a riser supporting buoy releasably connected to the 
5 vessel, the supporting buoy being connected to a subsea structure via a 
riser. 

In the offshore technology, floating production, storage and 
offloading vessels, drilling rigs or barges, are often anchored to the 
sea floor by means of catenary anchor lines, such as anchor chains. From 

10 a subsea structure, such as an oil well, flexible risers are attached to 
the vessel or to the rig, for instance via a turret around which the 
vessel or rig can weathervane. 

From US-A-4,604,961 a mooring buoy is known which can be 
releasably attached to a tanker for hydrocarbons. The buoy is attached 

15 to the seabed by a number of catenary mooring lines. A flexible riser is 
connected to the mooring buoy. When the mooring buoy is released from 
the vessel, the anchor lines are all disconnected at once. No controlled 
release of the anchor lines is possible. 

It is an object of the present invention to provide a vessel 

20 which can be disconnected from the riser supporting buoy while the 

position of the vessel can be maintained. It is a further object of the 
present invention to provide a vessel wherein forces between the vessel 
and the buoy, and in particular on riser connections, are reduced. It is 
another object of the invention to provide a vessel comprising a riser 

25 supporting buoy that can be easily inspected or repaired. It is a 
further object of the invention to provide a vessel which can be 
disconnected from its anchor lines in a controlled manner. 

Thereto the vessel according to the invention is characterised in 
that the anchor lines are attached to the vessel outside the area of the 

30 riser supporting buoy, the buoy being detachable independently from the 
attachment of the anchor lines. 

By being able to release the riser supporting buoy, while 
maintaining the anchor lines in place, it is possible to release the 
buoy for maintenance purposes, inspection of the buoy body or the riser, 

35 attachment of additional risers to the buoy, etc. without the vessel 
going adrift. 

Furthermore, since the anchor lines are not attached to the buoy, 
the forces between the vessel and the buoy are reduced, such that the 
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chance of deformation or other damage to th riser connections that are 
present in th buoy, are reduced. 

Also can the construction of the coupling mechanism between the 
buoy and the vessel be simplified as the forces between the buoy and the 
vessel are relatively low compared to the prior art construction known 
from US-S-4, 604,961, Furthermore, by attaching the anchor lines to the 
vessel instead of to the riser supporting buoy, it is possible that the 
riser supporting buoy forms a water tight seal with the vessel, such 
that a dry space can be created above the buoy in the vessel allowing 
easy access to the buoy. 

Preferably the anchor lines are detachable for each line 
independently or in groups. Hereby it is possible to detach the vessel 
from the sea floor in stages, while the riser supporting buoy remains 
connected and the flow of hydrocarbons to the vessel is maintained. It 
is also possible to release the buoy from the vessel and to for instance 
flush the riser or croups of risers , while the vessel remains attached 
to the anchor lines. 

In this way, the vessel position can be optimised in case of high 
seas or during storm conditions. A staged release of the anchor lines is 
also important in case an object, such gs an ice berg is observed which 
may collide with the vessel. At a first distance of the object from the 
vessel, a number of anchor lines may be disconnected as a precaution. 
When the object approaches further, the anchor lines are released 
successively until the vessel is able to move out of the path of the 
object. 

By placing the disconnect means directly on the vessel, instead 
of at some distance along the anchor lines, no cables will protrude from 
underneath the vessel after disconnecting. Thereby the risk of 
interference of the anchor lines with the vessel itself, with other 
vessels, or with objects on the seabed in shallow waters, is avoided. 
Furthermore, the disconnect means according to the invention can in this 
case be directly controlled from the vessel by means of a cable 
connection, such as by a hydraulic or electrical control signal or by 
mechanical control. Also can inspection and maintenance be easily 
performed. This is of particular importance when the vessel is operated 
in for instance arctic waters. 

The term "anchor lines" as used herein is intended to comprise 
anchor cables, ropes, wires or chains. 
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The term "vessel" as used herein is intended to comprise floating 
structures, such a tankers, barges, rigs, weathervaning structures, 
mooring buoys etc. 

Preferably, the disconnect means are hingingly attached to the 
5 vessel, such that the disconnect means can follow the movement of the 
vessel with respect to the anchor lines, and the stress on the 
disconnect means remains low. 

In another embodiment of a vessel according to the invention, the 
support buoy comprises at least one stabilisation line, which on one end 
10 could comprise a ballast weight. The stabilisation line is free from the 
sea floor when the buoy is attached to the vessel and is at least partly 
located on the sea floor when the buoy is detached from the vessel. 

Using a stabilisation line instead of an anchor line will cause 
the buoy to be submerged to a predetermined depth and remain at this 
15 submerged position. 

Another embodiment of a vessel according to invention comprises 
means for placing ballast weight inside the buoy and removing ballast 
weight therefrom. Hereby the level by which the buoy is submerged after 
disconnecting can be adjusted. Hereby the level of submerging of the 
20 buoy can be adapted to the load of the vessel and the depth of the 
vessel below the water line. 

The vessel according to invention may comprise a turret well 
extending from deck level to keel level and a rotatable turret placed in 
the turret well, the riser supporting buoy and the anchor lines being 
25 attached to the turret near keel level. A vessel of this type can 
weathervane around the turret to maintain an optimum position with 
respect the wind and wave direction. 

Embodiments of a vessel according to the invention will be 
described in detail with reference to the accompanying drawings. In the 
30 drawings : 

Figure 1 shows a schematic, partly cross-sectional view of a 
vessel comprising a detachable riser supporting buoy in a disconnected 
state. 

Figure 2 shows an enlarged detail of the vessel of figure 1, and 
35 Figure 3 shows another embodiment of a disconnec table buoy. 

In figure 1 a vessel 1 is shown which near its bow 7 is provided 
with a turret well 3. The turret well 3 is formed by a cylindrical 
opening in the hull xtending from deck level 5 to keel level 6 below 
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the water line. In the turret well 3, a g ostationary turret 4 is 
mounted such that th vessel 1 can weathervane around the turret 4. 
Fl xible risers 10 from an oil well in the sea bed, are supported by 
submerged buoys 12, and are connected to a riser supporting buoy 9- The 
riser supporting buoy 9, which in figure 1 is shown in the decoupled 
position, is releasably attached to the lower end of the turret 4. The 
vessel 1 in anchored to the sea bed by means of anchor lines 11 which 
comprise at their free ends a second part 8' of a disconnect means which 
releasably engages with a first part 8 of the disconnect means that is 
attached to the bottom of the turret 4. 

In an embodiment, the riser supporting buoy 9 is connected to 
stabilisation cables 45,45\ such as 1.5" steel cables of a length of 40 
m, having at their lower ends ballast weights in the form of chain 
pieces 46,46' of 6" chain with a length of 15 m. When the buoy 9 is 
connected to the vessel, the stabilisation cables will be substantially 
free from the see floor, whereas in the decoupled state of the buoy 9, 
such as shown in figure 1, the ballast chains 46,46' will be located at 
least partly on the sea floor. 

As shown in figure 2, the first parts 8 of the disconnect means 
are hingingly attached to the bottom of the turret 4, in hingepoints 13. 
The first parts 8 comprise a sleeve in which the plug 8' at the free end 
of the anchor lines 11 can be inserted. The outer surface of the plug 8' 
comprises coupling means, such as a number of teeth or projections, 
which can engage with the teeth or projections on the inner surface of 
sleeve 8. The projections of the sleeve 8 may be mechanically, 
hydraulically or electrically movable between an coupling position and a 
decoupling position. A release control means 14, such as an electrical 
cable or an hydraulic line, is connected to the sleeve 8 and is on the 
other side connected to a control unit 14* on the vessel for activating 
the disconnect means 8,8'. Another cable or hydraulic line 14" can 
connected between the control unit 14' and the coupling organs 9" for 
the buoy 9. The coupling organs 9 , ,9" can be of simple construction, 
and comprise a number of hook shaped members 9" on het vessel 1 and a 
notch 9* on the buoy 9. 

Figure 3 shows another embodiment of a buoy 50 that via a 
coupling device 51 is connected to the turret 56. The buoy 50 is 
connected to a cable 61 which runs through the turret 56 to a winch 60. 
A riser 52 for transporting hydrocarbons from the sub sea structure to 
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the vessel, is connected to the buoy 50, and is attached t a conduit on 
the vessel via a riser coupling 53. Electrical cables from the sub stea 
structure are attached to the vessel via electrical connector 54. 
inflatable seals 55,55* are located around an upper end Of the buoy 50 
for a water-tight connection between the buoy 50 and the turret 56, such 
that the space of the connectors 53, 54 and the space in the turret 56 
may be pumped dry and can therefore be easily accessible. 

The anchor chains 58 are connected to lower end of the turret 
near keel level, near radial bearings 57,57' between the vessel and the 
turret. Hereby the moments exerted on the vessel via the anchor chains 
remain low, and are taken up by the bearings 57,57'. Each anchor chain 
58 is via a cable 59 connected to the winch 60. 

Even though the anchor lines shown in the above figures are 
detachable, the invention also relates to vessels having anchor lines 
which are permanently attached between the sea floor and the vessel. 
Furthermore is the invention not limited to weathervaning vessels 
comprising a turret, but can also be applied to vessels that do not 
comprise a turret. 
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Claims 

1 . Vessel comprising at leat one anchor line for attaching to a sea 
floor and a riser supporting buoy releasably connected te .the vessel, 
the supporting buoy being connected to a subsea structure via a riser, 
characterised in that the anchor line is attached to the vessel outside 
the area of the riser supporting buoy, the buoy being detachable from 
the vessel independently of the attachment of the anchor line. 

2. Vessel according to claim 1, characterised in that the anchor 
line is releasably connected to the vessel via disconnect means. 

3. Vessel according to claim 2, characterised in that the 
disconnect means comprise for each anchor line a first part attached to 
the vessel and a second part attached to the respective anchor line, the 
first part of the disconnect means being directly attached to the vessel 
near keel level. 

4. Vessel according to any of the previous claims, characterised in 
that the ri^r supporting buoy comprises at least one stabilisation line 
that is free from the sea floor when the buoy is attached to the vessel 
and that is located at least partly on the sea floor when the buoy is 
detached from the vessel. 

5. Vessel according to claim 4, wherein the stabilisation line on 
one end comprises a ballast weight. 

6.. Vessel according to any of the previous claims comprising means 
for ballasting the buoy. 

7. Vessel according to any of the previous claims, the vessel 
comprising a rotatable turret placed in the turret well, the riser 
supporting buoy and the anchor lines being attached to the turret near 
keel level. 



Ridout & Maybee 
Suite 2400 
One Queen Street East 
Toronto. Canada M5C 3B1 
Patent Agents of the Applicant 



CA 02216047 1997-09-19 



fig -cH 
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